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(57)Abstract 

PURPOSE: To improve resolution by forming a projection optical system 
of an optical system having a reflection type lens, and fully filling entirety 
or part of an optical path of the projection system included between a 
surface of a board and the projection system with medium having 1 or 
more of specific refractive index to the air in the wavelength of a light. 
CONSTITUTION: A beam 12 generated from a KrF excimer laser 1 1 is 
emitted to a mask 3 via a beam shaping optical system 13 and an 
illumination optical system 2. A light passing through the mask 3 is 
exposed on a board 5 via a reflection type contraction projection lens 7. 
The lens 7 is a Schwarzschild type optical system having a numerical 
aperture of 0.3 to focus the mask 3 on the board 5. The entire system from 
the irradiating side of the illumination system to the board via the mask is 
installed in a liquid vessel 1 4, and water is fully filled in the vessel to fill 
the water in the optical path. Then, a pattern is transferred to a positive 
resist film coating the Si board by using a projection exposure apparatus 
to form a 0.35μmL/S pattern. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



ofl 



M-Mar-03 13:4£ 



09)B*B»IW U P> (12) & HH 4$ & (A) 



UimJWHBiMHW 

220990 

(43)^BS B 7 ^(1995) 8 £180 



(51)Inta 6 
H0 1L 21/027 
G 0 3 F 7/20 



F I 



5 2 1 



7352-4M 
7352-4M 



5 18 
5 15 D 



.H0 1L 21/30 
<mm* ®*&<0»b OL i± 5 H) 



(21) ffiia#*f 

(22) ttiBB 



#B¥6-8136 
¥&6¥U994)1 £28B 



(54) im<o^m /X^-^»Jfc»ttW«-©«3afi« 
(57) QfiKfl 

fe3 0XBBM±U 0.15/im «W^->e 



(7DUBA 000005108 

"(7»5M» BD 5S 

jWCBB»3r#JlaKfrB 1 T@280#ift 

b $Mm*$$&mto 

(72)5SE« ffl* fcg 

SDScf6B»^Tpmas^ai 1 t@28o#*& 

(74)ft&A #»± <M'I ®8 




-585- 



J 

hhfb*«hbb] 

9KBNU ±Bv**±0/^- 
Dgfc±Mg»$tf*££*~*G±ESfc±l::/^-> 

[B#*3] B#*2fc*V>T* ±E3t©«*l*15 0 
-2 5 0 nmT*5^->»ltSS. 

0 ss±^e« $ - 1 £ <fc D ±ESfc ± fc/V - > 
fc»*r*Blcm>&n*B*BBfc*v>-C. ±ES# 

it®*?** i * o*e^«WT«fcLfc c t ft»«tr 

[0 0 0 1] 
[0 0 0 2] 

[^^o^s] l s 1 #oB#*^-o*«aRrx»fpa 

[0 0 0 3] 02 (b) K«*i«B#tt0****« 

awe**. -«m±©«»«i**^^ tt » 

B***2ft*brTX*3lcB*ta*u -7X2 3±tf> 
/t*- >lc i 0 B«*nfc*B«iMWU>X4 lc<fc D 40 
B«5±^BB*n«. «/haBU>Xtta*H«BW 
>X©&£tt^£fc£fc©#ffl^n*. 
«BJH4B3t««fcJt«b* i»igU>X©Bnfc (N 
A) fcEJt«T*fc*. &NAfc££i6£fcl::£D## 
BftartLbMIMVCefc. **** SSE*« 
7/^g8 ($fi4 3 6 nm) , ($I3 6 5n 
m) #»^6nT#ft* 6 4>»bfyhDRAM£» 

TV*. 

[0 0 0 4] BBft«©X¥*<DX»»*NA* 50 



#§i¥7-2 2 0 9 9 0 

J8*2-fr*#fc£bT, BB(BB)B« I »6*ITV»*. 
JHWfrlfctt. U>XOJ6«i:tm©Wfcffl»*0*** 

a*r*n oi»»*bv»« *««rr*j: 

A«, »6 3B*»««*ft*fiiW*«**««- S 
2m J&4 7 2H (1 9 9 250 fcBCS*VO>*. 

[0005] jfeyyy^^ffloaeBJiMM© 

Plffit^n, »*©B#B«fcUT#«fc«rc»*. 

(30245-253 nmfcV^]ttt«a:v«IHR«TB* 
*fx5. «*O^JB«tBJE***«V»*x 

[0 0 0 6] XT-y^r>H^*¥ 

1 9 9 1¥) JS1 2JC*6B1 4HfcBC6*Vt1f> 

*. 

[0 0 07] 

«BttT«V»6n*BWI»«)B«ai»«^>^ u 
ttS^«*ffi^>XO*'&'b^«Tfe0, 

& 1/ >xw«* i/ >x t \*± < sassm* fc^sffl v 

Bffl£WKoa*BB*r^>X©»Bi** '«ttltf» 
<ora©fc#5fe»B#6 (02 (b) KlStf* 

1 / n \Z ft * *;KDttHfc«lr> 1/ >Xft« fc*5tt 
ftfl*ftaWlt*-r«fc*» 3BB03tB»4B2 (b) 4>B 
BOBlc^ftbTXaM&NA^B^-r*. 

XlC^^TS*$n*J£V^B3fcBa«:, *BU>X«# 
0*€r^NAtBStd**OttB*TBBT**t^5 

[0 0 0 8] *y Vjf 97 -f 6^1* 

UV». b*U a«BB!R***Ci:*B3ett. E»S 

s»Bjetto^rn«». 3t*»»©aa*©Bff*6A 

r FX^*>VU-1f (ifcBl 9 3 nm) *t*fflW&fiiK 
[0 0 0 9] *58W©B«tt, aXffl©B3tBB©** 



-586- 



3 

»»fcl,fc©fcW»©BBafl±»***"C' bv»b* 

£#&B«b^s#ffi3ta©£«£&®®* TI * ,± " r 
a. 

[0010] 

©. *B*»Ufc**BWfc****l' , C 

>x*Btwfc»*fc*t>Bau ^a<tt>-tE»*t 

±EBB*B*©n*Btr±BBB***©*B©£* 

mm i <*; o*s ftBHTB&f . 

[00 11] 

Wm 02 (a) lc»TK«3S**©*B£B*Bfc 

TBfl©®^ 5 * 5 *^^ 5 11 ^ 02 (a) 

tt. 0 2 (b) c*lt*IMrS»*lM*l'>X4*Elt 

(a) KBtoT. Bft©B«B*«*«V s B£©*B©X 
8£*£V>«£©tt»©#8£6*£B£^«T7r;L 

fc. EH#^JK»t»©3fcBB< R**©8sfliJK«^E»l'> 
X©BBBB©*fc*9T»*D. BB©BB*IC*& 
&V>. *t>T. BH©flW«B***^*»' MDS ^ 

«g t LT*Bl£»"f SfcEtfiBn ©BHfcfflV>* i:. 
ifigttSI«lWfcl/nta5. £©*3*. ^SSWfcffig 
£»*jW<ftt>fc©i:BU>*MW ! B&*l*« fc* 5 ' 0 
2 (a) Ttt«*©fc«W»*K*******UTli 30 

[0 0 12] SfcBftB. B>i«*iow*a«w 

*£©IC, 1.2 BUT**^* 1 **^' ®# 

XhlCl^gSr-5 t^SSU*. A#»ICB. 

B*.& *. XB7*3-A. BOMS***©*** 
KE. ->iJ3->8B. JKBWtBBX»*«fc*<** 

c'ftsicBBLfcBB. x. «£*»SB«B*«aB*r 

[0 0 13]**, ##s«i>-c«B©fi£*BSS© , 9 > 
6BKJ:DB«B*«Kfls1'**' **»©»BBttCB 
BB*RS'i"»*i* l ** fc ** cn6BB9BttS»< 
BBT*!!****^ BK. *B**»Ttt**» 

ic»UTSSs«3a-r*©^- bbwbwcjiobbb 

tt#3«fcUfcV>«fc ? ICft * H t * ^V>. 
[00 14] 
83BW] 

(BBBD *»«©-BB«fcJ:*E»fflMM** 



8§i¥7-2 2 0 9 9 0 

4 

BtBlfcB*. KrFX*5^W-*H*6BBL 
fcU— if#12fc. K-ABB*B»13JKflMafiB 

BKWBB<MftBW>X7 €^UTS«5 SB3t"f *. 
RBHB<M'>XttBD*0. 3 (M»artWi'a*F 
VX^3*SS5±«CB«S«*. BU 
0+©3t#*tt&<3;T85£ttft%©T;&D, £»©# 
*»©««&a*lC*Ufctj©Ttt*V». CC-C. B9i 
*B*©M«B*6VXi'*»'C»«fcS**B*«>B 
#£iS#§ffil 4©rtgSlc:SfiU, »#BS«f , »C**B 

[0 0 15] *E. BBB«BB*BV»"C. S i S«± 
fcB*Ufc#5?fiW>*HB(PlMA.BBl /*m) KB* 
]5t^B©;X3P->*BBUfcB». 0. 3 5«mL/S 
/^->ft»BT*fc. ttttefcft; 3t***»&**B 
a&L2ft*TB#£fTofciC5#«l8#»0- 5 urn 

ic^asufc. 

[o o 1 6] ft*. b*bb©»& ytmomm. bb 

P>X©#5tRtfBin». fit#©SB. BBTSl'S'* 
hXo-fcX. TX*/t^>TfBB. *BB«tw^fc*> 
©icKfcbftV*. R*«. W-if©ttfc 9 

i§EE*B 5 >X**-fe / >*«5 V XSB t»T fc J: V». 
X. RBBR*C*Kft*.T. ^-7**D7J14** 
DX-fWBfeBWT'b*^ £©**»• B#B*fc 
aWT**tt"bCVyxh©B?eBBlC^<BB*4 
*.ft*>9&. X, Wtthtl/T*. PMMAlCtt*.T 
S3 ft / B 5 » * Ufft I s *fll**«B »" 

[0 0 17] (^i!0iJ2) #5EW©B-©£J£fllfc<fcS 
SltS!£f£Bft£B£0 3 IC^T. A r FX*->TW- 

¥%mmWt<%* (0*-&T) £rt-UTTX*3lcB 
irt-*. ▼x*«MLfc*ttBMUOH*#»ai* 
iH/TB«5*B*-r*. BBBBBJCBBBBP* 
0.7 ox?ar^7>FX+*>aaeBB-e. vx*3 
£g«5±»::*§»*-&S. BU B*©3I6»»B*<* 
TBSt«ftfeffl-C»D, BB©*B*©BB***fc« 
LfcfcOTttftK HCT. J9:B3 l £#*©5tBrt©0+ 
^BT*bfcB«2 2lC*S:^«tfc. 

[0018] *c, a^sjesBSfflVit. s is«± 

K&*b&#i>S^*t-B(PMMA.BBl »«n> ^ • 
*ft-*tt©/t^->tCBlx&B». 0. 1 1 ymL/ 
S /^->«B«T*fc. Jt«©fc*. 3t»»*»6* 
$BE*U3gft^TB>t&fT9fci:C5, BBRBB 0 . 
1 5/xm *56B©«ft**BBSn&. 
[0019] (BBB 3 ) giStt 2 ©!ft«B3tSBlC* 
HT. 04IC*f«lC5t^*ffl!li:S«fiHt^53S© 5 I I fT 

g©san*^#*«3i-R^^t^ vlfc *> bw*©» 



—587- 



(4) 



7-220990 



6 £WB9tfflH 6*lT/X^— >OiH*IB** ! lft±t 

[0020] qmwm) ^»0y2oa«ss3tsfi^ 
32,33 m#®%*9t¥%mmft%% 3 4 1 

[0 0 2 1] *xi&9i\z**m&*x*9iiK* 

[002 2] 

[01] 



©«fit*»*aS»C»T*H:H»rWl *D**ft« 

<fcO, J6UVy97-fO»«IB»*3 0Xa«rtl±U 
0. 1 Sum HT©/t*->fc»JfiT*2lfc**Wt8fcfc 
*. 

[0ffi(OffimftK9W 

[0 1 ] #58W0«3i©bmbb. 

[02] *%^(0-||JS^lCct«)g5^SBoK?aH. 
[0 3] *«H©»r©*K«lcJ:*«XBB©BM 

0. 

[04] ^RM^aHossiswici.&BJttaBoKW 
0. 

[0 5] *BW0SIB0*lM9K**B3fcBfi©RW 



[ft^ot&E] 

*SBl/>X ll-x*^U-* 
ft, 13-bf-^»Wt**» 14 

[02] 



7 -»KMSIt 

1 



12 3 7 



11 



2 S ^7 




111 



M\j WW 




(b) 



2k 



1 



3 

V^ 4 



-588- 




-589- 



